carriers in drifting to the drain end. The control gate and source are highly ndoped terminals. An oxide-nitride-oxide (ONO) stack (6nm SiO2/3.5 nm SiN/6 nm SiO2) lies in between the control gate and the floating gate, and an 8nm tunneling oxide separates the control gate from the source. Extinction ratios of ~25 dB and ~20 dB were achieved during ON and OFF states.
An all-pass MRR was described in the main manuscript. Using the MRR, an For carriers injected into MOS waveguide, the oscillation wavelength is shifted as described in Eq. (N2-3). This is because MOS waveguide effective index has changed.
The MOS waveguide effective index change is affected by two parts; firstly, carrierinduced and secondly, wavelength shift (dispersion)-induced. These are described in Eq. (N2-4) . Considering Eq. (N2-1) , and the wavelength dispersion effect, we can get Eq. (N2-5). By replacing ng in Eq. (N2-5), the relationship of resonant wavelength and effective index change by carrier's dispersion can be expressed in Eq. (N2-6).
Supplementary note S3 Power consumption of MRR
For program operation, the PN junction is forward conduction state. We assume it is equivalent to the conductor. From the conservation of charge in a capacitor:
Where QFG is the charge at the floating gate terminal, QCG is the charge at the control gate terminal, QD is the charge at the drain and QS is the charge at the source. QCG, QS
and QD can be represented as:
Where CCG is the capacitance between the control and floating gate, CD is the (N3-3) is derived to be:
Finally, VFG can be expressed as:
A transition from OFF state to ON state increases the floating gate charge from 0 to QFG. When charges are injected from source to floating gate, power consumption during program, Wprog is calculated using:
The negative sign indicates that current is in reverse direction. QFG is determined by Where CD is capacitance between floating gate and drain.
For the device in Fig. S6a , the control gate area is a disk with an outer and inner radius
